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Descrlpti n 

This invention relates to antipilferage systems and markers for use therein. More particularly, the invention 
provides a ductile, amorphous metal mark r that enhances the sensitivity and reliability of the antipilferage 
5 system. 

Theft of articles such as books, wearing apparel, appliances and the like from retail stores and state- 
funded institutions is a serious problem. The cost of replacing stolen articles and the impairment of services 
rendered by institutions such as libraries exceeds $6 billion annually and is increasing. 

Systems employed to prevent theft of articles generally comprise a marker element secured to an object 
10 to be detected and Instruments adapted to sense a signal produced by the marker upon passage thereof 
through an interrogation zone. 

Such an antipilferage marker is disclosed by the EP-A-0 017 801. The said marker is adapted to generate 
magnetic fields at frequencies that are harmonically related to an incident magnetic field applied within an in- 
terrogation zone and have selected tones that provide said marker with signal identity. The said marker com- 
15 prises an elongated, ductile strip of amorphous ferromagnetic material. Such amorphous ferromagnetic ma- 
terials are described for example by the EP-A-0 021 101. 

One of the major problems with such theft detection systems is the difficulty of preventing degradation of 
the marker signal. If the marker is broken or bent, the signal can be lost or altered in a manner that impairs its 
identifying characteristics. Such bending or breaking of the marker can occur inadvertently during manufacture 
20 of the marker and subsequent handling of merchandise by employees and customers, or purposely in connec- 
tion with attempted theft of goods. Moreover, the surface of an object to be protected is sometimes so nonlinear 
that the marker secured thereto assumes and remains In a bent or flexed condition, impairing Its identifying 
signal characteristics. 

Thus, the object of the invention is to overcome the foregoing problems and to provide a marker capable 
25 of producing identifying signal characteristics in the presence of an applied magnetic field under stress. 

The marker for use in a magnetic theft detection system according to the invention, is defined in appended 
claim 1 . 

Such near-zero magnetostrictive amorphous ferromagnetic material is suited for use in the marker, as it 
permits a marker that is bent or flexed to retain substantially its entire signal during the bent or flexed condition. 
30 The near-zero magnetostrictive material of which the marker is comprised has a composition consisting es- 
sentially of the formula 

COaFebNicXdBeSif 

where X is at least one of Cr. Mo, and Nb, a-f are in atom percent and the following provisos are applicable: 

(i) when 14^(e+0=17, with 10^e^17 and 0^fa7, then 

35 (a) if 2^d^4. the values for a. b and c are grouped as follows. 

44<a<S4 31<a<64 
O^b^lO or 10<t)S18 
0!<c£lO 10^c<30 

40 

(b) if 4^d^6, the values for a, b and c are grouped as follows, 

57sa2S87 41<a<62 
0<b<10 or 10<b<16 
45 0<c<10 10<c<20 

(c) if e^d^d. the values for a. b and c are grouped as follows, 

61<a<80 46<a<66 
5Q 0<b<10 or 10^b<14 

0<c<4 4<c<1S' 

(ii) when 17^(e+0^20. with 12^e^20 and 0^f^8. then 

(a) if 0^d^2. the values for a, b and c are grouped as follows, 

55 

58<a<83 30<a<63 
0<b<10 or 10<b<17 
0<c<10 10<c<38 



2 



EP 0 121 649 B2 



(b) if 2^d^4. the values for a. b and c are grouped as follows. 

561=3^81 41<a^61 
0<b<10 or 10<b<15 
5 0<c<10 10<c^20 

(c) if 4^d^6, the values for a, b and c are grouped as follows, 

59:Sa^79 51<a^64 
O^bslO or 10sbsi3 
0Sc<5 5<c<10 

(iii) when 20^(e+0=23, with 8^e^23 and 0^f^15. then 

(a) if 0^d^2, the values for a. b and c are grouped as follows, 

IS 

55<a<78 40<a<58 
0<b<10 or 10<b<15 
0<c<10 10<c£20 

20 (b) If 2^d^4. the values for a, b and c are grouped as follows. 

57<a<76 45<a<60 
OiSb^lO or 10<b<13 
0<c<6 6<c^15 

25 

(iv) when 23^(e+f)^26, with 5^6^26 and 0^f^20. then 

(a) if 0^d^2. the values for a. b and c are grouped as follows, 
54^.a^75 
O^b^lO 
30 0^c^8 

(v) up to 6 atom percent of the Ni and X component present being, optionally, replaced by Mn; and 

(vi) up to 2 atom percent of the combined B and Si present being, optionally, replaced by at least one of 
C. Ge and Al. 

The marker resists breaking during manufacture and handling of merchandise to which It is secured, and 
35 retains its signal identity in the flexed or bent condition. 

In addition, the invention provides a magnetic detection system responsive to the presence within an in- 
terrogation zone of an article to which the marker Is secured. The system has means for defining an interro- 
gation zone. Means are provided for generating a magnetic field within the interrogation zone. An amorphous 
magnetic metal marker Is secured to an article appointed for passage through the interrogation zone. The mark- 
40 er comprises an elongated, ductile strip of amorphous ferromagnetic metal having a value of magnetostriction 
near zero and a composition consisting essentially of the formula given above. The marker is capable of pro- 
ducing magnetic fields at frequencies which are harmonicsof the frequency of an incident field. Such frequen- 
cies have selected tones that provide the marker with signal Identity. A detecting means Is arranged to detect 
magnetic field variations at selected tones of the harmonics produced in the vicinity of the interrogation zone 
45 by the presence of the marker therewithin. The marker retains its signal identity while being flexed or bent. 
As a result, the theft detection system of the present invention Is more reliable in operation than systems where- 
in signal degradation is effected by bending or flexing of the marker. 

The Invention will be more fully understood and further advantages will become apparent when reference 
is made to the following detailed description of the preferred embodiment of the invention and the accompa- 
50 nying drawings in which: 

Fig. 1 is a block diagram of a magnetic theft detection system incorporating the present invention; 

Fig. 2 is a diagrammatic illustration of a typical store Installation of the system of Fig. 1; 

Fig. 3 is an isomeric view of a marker adapted for use in the system of Fig. 1; 

Fig. 4 Is an isomeric view of a desensitizable marker adapted for use in the system of Fig. 1; and 
55 Fig. 5 is a schematic electrical diagram of a harmonic signal amplitude test apparatus used to measure 

the signal retention capability of the amorphous. ferromagnetic metal marker of this invention. 

Referring to Figs, 1 and 2 of the drawings, there is shown a magnetic theft detection system 10 responsive 
to the presence of an article within an interrogation zone. The system 10 has means for defining an interrogation 
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zone 12- A field generating means 14 is provided for generating a magnetic field within the interrogation zone 
1 2. A marker 1 6 is secured to an artide 1 9 appointed for passage through the interrogation zone- 1 2. The marker 
comprises an elongated, ductile strip 18 of amorphous, ferromagnetic metal having a value of magnetostriction 
near zero. Strip 18 Is composed of material having a composition defined above. 

5 The marker is capable of producing magnetic fields at frequencies which are harmonics of the frequency 

of an incident field. Such frequencies have selected tones that provide the marker with signal Identity. A de- 
tecting means 20 is arranged to detect magnetic field variations at selected tones of the harmonics produced 
in the vicinity of the interrogation zone 12 by the presence of marker 16 therewithin. 

Typically, the system 10 includes a pair of coil units 22. 24 disposed on opposing sides of a path leading 

10 to the exit 26 of a store. Detection circuitry, including an alarm 28. is housed within a cabinet 30 located near 
the exit 26. Articles of merchandise 19 such as wearing apparel, appliances, books and the like are displayed 
within the store. Each of the articles 19 has secured thereto a marker 16 constructed in accordance with the 
present invention. The marker 16 includes an elongated, ductile amorphous, ferromagnetic, near-zero mag- 
netostrictive strip 18 that is normally in an activated mode. When marker 16 is in the activated mode, placement 

15 of an article 1 9 between coil units 22 and 24 of interrogation zone 12 will cause an alarm to be emitted from 
cabinet 30. In this manner, the system 10 prevents unauthorized removal of articles of merchandise 19 from 
the store. 

Disposed on a checkout counter near cash register 36 is a deactivator system 38. The latter is electrically 
connected to cash register 36 by wire 40. Articles 19 that have been properly paid for are placed within an 

20 aperture 42 of deactivation system 38, whereupon a magnetic field similar to that produced by coil units 22 
and 24 of interrogation zone 12 is applied to marker 16. The deactivation system 38 has detection circuitry 
adapted to activate a gaussing circuit in response to harmonic signals generated by marker 16. The gaussing 
circuit applies to marker 16 a high magnetic field that places the marker 16 in a deactivated mode. The article 
19 carrying the deactivated marker 16 may then be carried through intenrogation zone 12 without triggering 

25 the alarm 28 in cabinet 30. 

The theft detection system circuitry with which the marker 16 is associated can be any system capable 
of (1) generating within an interrogation zone an incident magnetic field, and (2) detecting magnetic field va- 
riations at selected harmonic frequencies produced in the vicinity of the interrogation zone by the presence of 
the marker therewithin. Such systems typically include means for transmitting a varying electrical current from 

30 an oscillator and amplifier through conductive coils that form a frame antenna capable of developing a varying 
magnetic field. An example of such antenna arrangement is disclosed in FR-A-763 681. 

Examples of amorphous ferromagnetic marker compositions within the scope of the invention are set forth 
in Tables l-lll below: 

Table I shows examples of glassy ailoy based on 

35 Co-Fe-B, Co-Fe-B-Si, Co-Fe-Ni-B, Co-Fe-Ni-B-Si and Co-Fe-Ni-Mo-B-Si 

having a saturation induction (B,) above 0.6 T. curie temperature (Of) above 500 K and a saturation magne- 
tostriction (a,) ranging from about -2x1 0-« to 2x1 0-«. 
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TABLE I 
Compositions (atom perc nt) 



5 


Co 


Fe 


1^1 


Mo 


Q 

o 




i6sia9 


6,(K) 


A,(10 •) 




67.4 


4.1 


3.0 


1.5 


12 6 


116 


n 79 


oOo 


0.0 




67.1 


4.4 


3 0 


1 


1^.9 


1 1 

1 1 .9 


0.79 


626 


0.0 


10 


fid 0 




o.u 


1 R 


1^.9 


1 1 .9 


0.70 


620 


0.0 




65.5 




d ^ 


1 

1 .3 


1 Z.9 




A 

0. /4 


620 


-♦-0.8 




70 0 




n 
u 


1 .0 


1^.9 




0.77 


649 


+0.8 


15 


69.0 


d 1 


1 d 


1 R 


19 


1 9 


A 


615 


0.0 




68 5 


d S 




1 R 


19 


1 1 .9 


A 90 


639 


-0.9 




63 3 


3 7 


7 <» 


1 t% 
1 .3 




lie 


A AC 
O.OO 


575 


—0.7 


20 


67 0 


d c% 


3 n 


1.9 


1 1 




0.72 


582 


+0.4 




67 0 


d c% 

• 


3 rt 


1.9 


H 9 


12 


0,70 


598 


0.0 




67.0 


4.5 


3.0 


1.5 


13 


11 


0.74 


654 


0.0 


25 


67.0 


4.5 


3.0 


1.5 


14 


10 


0.74 


637 


+0.4 




67.8 . 


3.7 


3.0 


1.5 


11 


13 


0.70 


558 


-0,4 




67.8 


3.7 


3.0 


1.5 


12 


12 


0.70 


585 


-0.2 


30 


67.8 


3.7 


3.0 


1.5 


13 


11 


0.70 


600 


-0.4 




67.8 


3.7 


3.0 


1.5 


14 


10 


0.72 


623 


-0.6 
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TABLE I (cont.) 
Compositions {atom percent) 



Co 


Fe 


Ni 


Mo 


B 


Si 


B,(Te3la) 


0,«K» 


A,i10-*) 


67.8 


3.7 


3.0 


1,5 


15 


9 


0.72 


640 


-0.6 


66.3 


5.2 


3.0 


1.5 


12 


12 


0.72 


586 


+0.6 


68.5 


3.0 


3.0 


1.5 


12 


12 


0.70 


609 


-0.3 


69.3 


2.2 


3.0 


1.5 


12 


12 


0.70 


580 


-1.1 


67.5 


4.5 


3.0 


1.0 


12 


12 


0.75 


672 


0.0 


66.6 


4.4 


3.0 


2.0 


12 


12 


0.69 


610 


+0.6 


68.0 


3.0 


3.0 


2.0 


12 


12 


0.68 


567 


+0.8 


62.2 


5.9 


5.9 


2.0 


12 


12 


0.69 


578 


+ 1.1 


63.6 


5.9 


4.4 


2.0 


12 


12 


0.65 


563 


+0.8 


65.1 


5.9 


3.0 


2.0 


12 


12 


0.68 


549 


+0.8 


66.6 


5.9 


1.5 


2.0 


12 


12 


0.71 


581 


+ 1.1 


63.0 


6.0 


6.0 


2.0 


12 


11 


0.71 


673 


+0.2 


67.1 


" 5.4 


0 


2.0 


12.5 


13 


0.72 


643 


+0.5 


58.4 


7.3 


7.3 


2.0 


13 


12 


0.62 


570 


+0.7 


69.5 


4.1 


1.4 


0 


12 


13 


0.79 


645 


-0.7 


64.0 


8.0 


8.0 


2.0 


12 


6 


0.95 


735 


+ 1.7 


60.0 


7.5 


7,5 


2.0 


19 


4 


0.83 


715 


+ 1.6 


73.6 


6.4 


0 


0 


20 


0 


1.18 


>750 


0.0 


69.4 


5.6 


0 


0 


25 


0 


1.00 


760 


0.0 


70.5 


4.5 


0 


0 


25 


0 


0.96 


686 


-0.5 


70.5 


4.5 


0 


0 


6 


19 


0.74 


594 


+0.2 


70.5 


4.4 


0 


0 


23 


2 


0.88 


745 


-1.7 


69.4 


5.6 


0 


2 


15 


10 


0.72 


609 


+0.5 


68.7 


4.3 


0 


2 


11 


14 


0.67 


565 


+0.8 


68.7 


4.3 


0 


2 


5 


20 


0.60 


502 


+0.3 


56 


8 


16 


0 


20 


0 


0.98 


>750 


-1.0 



Table II shows exampl s of glassy Co-Fe-B base alloy containing Ni, Mn, Mo. Si. C and Ge. One of the 
advantages of Mn addition is the high value of the saturation induction approaching about 1.25 Tesla. 
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TABLE II 

Saturation induction (B,}. Curie temperature (e«) and saturation magnet striction (X,) of near-zer 
magnetostrictive glassy alloys. 

5 

Compositions 





Co 


Fe 


Ni 


Mn 


Mo 


B 


Si 


C 


Ge 


B,(Testa) 


8,(K) 


x,(io-*) 




65.7 


4.4 


2.9 


0 


2 


24 


0 


1 


0 


0.74 


666 


-K0.8 


10 


65.7 


























4.4 


2.9 


0 


2 


23 


0 


2 


0 


0.76 


666 


0.0 




65.7 


4.4 


2.9 


0 


2 


24 


0 


0 


1 


0.79 


649 


-0.4 




65.7 


4.4 


2.9 


0 


2 


23 


0 


0 


2 


0.78 


654 


-1.1 


IS 


68.6 


4.4 


0 


0 


2 


24 


0 


0 


1 


0.99 


724 


-0.4 




70.5 


4.5 


0 


0 


0 


23 


0 


0 


2 


0.98 


759 


-0.9 




• 82 


2 


0 


2 


0 


14 


0 


0 


0 


1.15 


675 


-0.5 


20 


66.4 


8.3 


8.3 


3 


0 


14 


0 


0 


0 


1.17 


679 


+2,1 




76.1 


2.0 


0 


4 


0 


11 


5 


2 


0 


1.21 


685 


+0.9 




73 


2 


0 


5 


0 


17 


3 


0 


0 


1.12 


684 


0.0 


25 


65.2 


3.8 


0 


6 


0 


8 


17 


0 


0 


0.72 


507 


-0.9 




76 . 


2 


0 


4 


0.5 


12.5 


5 


0 


•0 


1,16 


681 


0,0 



30 Table III shows examples of near zero magnetostrictive glassy alloys containing at least one of Nb, Cr, Mn. 

Ge and Al. 



TABLE III 



35 


Compositions 


B,(Tes]a) 




x,(io-«> 




Co««Fe4.sMn3Nbi.sBi5Siio 


0.72 


437 


-1.5 




C072.1 Fo».»CraB,sSi5 


1.00 


692 


+0.2 


40 


CoTo.aFSi./Cr^BisSis 


0.90 


667 


+0.5 




Co7«Fe2Mn4Geo.5B,2.5Sis 


1.17 


667 


+0,8 



Examples of amorphous metallic alloy that have been found unsuitable, due to their large magnetostriction 
45 values, for use as a magnetic theft detection system marker are set forth in Table IV below: 

TABLE IV 

Composition X«(10'*) 

50 — — — — ^ 

FesjBiaSis 31 

Fe^sBtaSi, 30 

Fet,Bi3,5Sij.5C2 31 

Fe«7Co,iB,4Si, .35 



The amorphous ferromagnetic metal marker of the invention is prepared by cooling a melt of the desired 
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composition at a rate of at least about lOS^'C/sec, employing metal alloy quenching techniques well-known to 
the glassy metal alloy art; see, e.g.. US-A-3.856.513. The purity of all compositions is that found in normal 
commercial practice. 

A variety of techniques are available for fabricating continuous ribbon, wire, sheet, etc. Typically, a partic- 
5 ular composition is selected, powders or granules of the requisite elements in the desired portions are melted 
and homogenized, and the molten alloy is rapidly quenched on a chill surface, such as a rapidly rotating metal 
cylinder. 

Under these quenching conditions, a metastable. homogeneous, ductile material is obtained. The metast- 
able material may be glassy, in which case there is no long-range order. X-ray diffraction patterns of glassy 

10 metal alloys show only a diffuse halo, similar to that observed for inorganic oxide glasses. Such glassy alloys 
must be at least 50% glassy to be sufficiently ductile to permit subsequent handling, such as stamping complex 
marker shapes from ribbons of the alloys without degradation of the marker's signal identity. Preferably, the 
glassy metal marker must be at least 80% glassy to attain superior ductility. 

The metastable phase may also be a solid solution of the constituent elements. In the case of the marker 

15 of the invention, such metastable, solid solution phases are not ordinarily produced under conventional proc- 
essing techniques employed in the art of fabricating crystalline alloys. X-ray diffraction patterns of the solid 
solution alloys show the sharp diffraction peaks characteristic of crystalline alloys, with some broadening of 
the peaks due to desired fine-grained size of crystallites. Such metastable materials are also ductile when pro- 
duced under the conditions described above. 

20 The marker of the invention is advantageously produced in foil (or ribbon) form, and may be used in theft 

detection applications as cast, whether the material is glassy or a solid solution. Alternatively, foils of glassy 
metal alloys may be heat treated to obtain a crystalline phase, preferably fine-grained, in order to promote lon- 
ger die life when stamping of complex marker shapes is contemplated. Markers having partially crystalline, 
partially glassy phases are particularly suited to be desensitized by a deactivation system 38 of the type shown 

25 in Fig. 2. Totally amorphous ferromagnetic marker strips can be provided with one or more small magnetizable 
elements 44. Such elements 44 are made of crystalline regions of ferromagnetic material having a higher co- 
ercivity than that possessed by the strip 18. Moreover, totally amorphous marker strip can be spot welded, 
heat treated with coherent or incoherent radiation, charged particle beams, directed flames, heated wires or 
the like to provide the strip with magnetizable elements 44 that are integral therewith. Further, such elements 

30 44 can be integrated with strip 18 during casting thereof by selectively altering the cooling rate of the strip 18. 
Cooling rate alteration can be effected by quenching the alloy on a chill surface that is slotted or contains heat- 
ed portions adapted to allow partial crystallization during quenching. Alternatively, alloys can be selected that 
partially crystallize during casting. The ribbon thickness can be varied during casting to produce crystalline 
regions over a portion of strip 18. 

35 In order to obtain best harmonic response from a magnetic alloy, it is important that the alloy's B-H loop 

be as square as possible. Any shear-type distortion of the alloy's B-H loop will result in diminished harmonic 
output. 

As a result of the extremely large quench rates required to fabricate magnetic metallic glasses, large in- 
ternal stress are left in the alloy. In alloys with magnetostriction, these internal stress affect the shape of the 

40 B-H loop. Internal stresses can be reduced or eliminated by heat treatment, but this also tends to embrittle 
the alloy. Heat treating can therefore render a B-H loop undistorted by internal stress, but with the undesirable 
loss of bend ductility. External mechanical stress (i.e.. bending, flexing, twisting) will also distort the B-H loop 
of a magnetostrictive alloy, whether heat treated or not. 

The use of near zero magnetostriction alloys will greatly diminish or eliminate the link between stress and 

45 magnetic properties. Since internal stresses have little or no effect on magnetic properties in near zero mag- 
netostriction alloys, the B-H loop of such alloys is more square than that of a magnetostrictive alloy having a 
larger value of magnetostriction. In other words, for any two as-cast alloys having the same internal stress s, 
the probability that the near zero magnetostrictive alloy will have a squarer B-H loop than the more magne- 
tostrictive alloy is greater. In addition, the magnetic properties of near zero magnetostrictive alloys are sub- 

50 stantially uneffected by external stress (i.e., mild bending, flexing, twisting). Alloys in which the magnetostric- 
tion value ranges from about +2x1 0-« to -2^1 0-«. hav a B-H loop, the squareness of which makes the alloys 
especially suited for use as targets for the antipilferage systems of the present invention. 

The signal retention capability of the marker 16 is an inverse function of the saturation magnetostriction 
of strip 18. As the magnetostriction of the strip 18 approaches zero, the magnitude of the stresses to which 

55 the marker 16 can be subjected without loss of signal retention approaches the yield strength of the strip 18. 
That magnitude is highest for markers 16 having magnetostriction values at zero. Accordingly, marker 16 
wherein the absolute value of magnetostriction of strip 18 is zero are especially preferred. 

Upon permanent magnetization of the elements 44. their permeability is substantially decreased. The mag- 

8 
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netic fields associated with such magnetization bias the strip 1 8 and thereby alter its response to the magnetic 
field extant in the interrogation zone 12. In th activated mode, th strip 18 is unbiased with the result that the 
high permeability state of strip 18 has a pronounced effect upon the magnetic field applied thereto by field 
generating means 14. The marker 16 is deactivated by magnetizing elements 44 to decrease the effective per- 
meability of the strip 18. The reduction in permeability significantly decreases the effect of the marker 16 on 
the magnetic field, whereby the marker 16 loses its signal identity (e.g., marker 16 is less able to distort or 
reshape the field). Under these conditions, the protected articles 19 can pass through interrogation zone 12 
without triggering alarm 28. 

The amorphous ferromagnetic marker of the present invention is exceedingly ductile. By ductile is meant 
that the strip 18 can be bent to a round radius as small as ten times the foil thickness without fracture. Such 
bending of the marker produces little or no degradation in magnetic harmonics generated by the marker upon 
application of the interrogating magnetic field thereto. As a result, the marker retains its signal identity despite 
being flexed or bent during (1) manufacture (e.g., cutting, stamping or otherwise forming the strip 18 into the 
desired length and configuration) and. optionally, applying hard magnetic chips thereto to produce an on/off 
marker. (2) application of the marker 16 to the protected articles 19. (3) handling of the articles 1 9 by employees 
and customers and (4) attempts at signal destruction designed to circumvent the system 10. Moreover, the 
signal identity of the marker 1 6 is, surprisingly, retained even though the marker is left in the stressed condition 
after bending or flexure occurs. 

Generation of harmonics by marker 16 is caused by nonlinear magnetization response of the marker 16 
to an incident magnetic field. High permeability-low coercive force material such as Permalloy, Supermalloy 
and the like produce such nonlinear response in an amplitude region of the incident field wherein the magnetic 
field strength is sufficiently great to saturate the material. Amorphous ferromagnetic materials have nonlinear 
magnetization response over a significantly greater amplitude region ranging from relatively low magnetic 
fields to higher magnetic field values approaching saturation. The additional amplitude region of nonlinear 
magnetization response possessed by amorphous ferromagnetic materials Increases the magnitude of har- 
monics generated by, and hence the signal strength of, marker 16. This feature permits use of lower magnetic 
fields, eliminates false alarms and improves detection reliability of the system 10. 

The following examples are presented to provide a more complete understanding of the invention. The spe- 
cific techniques, conditions, materials and reported data set forth to illustrate the principles and practice of 
the invention are exemplary and should not be construed as limiting the scope of the invention. 

Example I 

Elongated strips of amorphous ferromagnetic material were tested in Loss Prevention Systems Antipilfer- 
age System #123. The composition and magnetostriction property of the strips, each of which had a thickness 
of 35 lam. a length of 10 cm and a width of .3 cm. were as follows: 



9 



EP 0 121 649 B2 



5 



10 



IS 



20 



25 



Strip # 


Composition (atom %) 


Magnetostriction 


1 


CoaoBso 


near zero 


2 


C064Fe8NieM02Bi2Sia 


near zero 


3 


Cos4Fe8Nl9Mo38ioSi8 


near zero 


4 


Cose.4pee.3Nie.3Mn3B,4 


near zero 


5 


CoTa.iFes.sCrjBisSij 


near zero 


6 


Co7o.3Fet.7Cr4Bi5Si5 


near zero 


7 


CoeaFes.aN i, .sMojBijSi ,a 


near zero 


8 


Coe«,7Fe4.3Mo2B,iSii4 


near zero 


9 


C070.5Fe4.sB25 


near zero 


10 


Co7o.5Fe4.5B23Si2 


near zero 


11 


Co65.7Fe4.4Ni2.9Mo2B23C2 


near zero 


12 


Coe9.9Fe4.,MniBgS»i7 


near zero 


13 


Co«»Fe4.iNi,,4Mo,.5Bi2Sii2 


near zero 


14 


Fe67Coi8B,4Sii 


>10xlO-« 


15 


Fe4oNi4oMo2Bi8 


>10xl0-« 



The Loss Prevention Systems antipilferage system applied, within an interrogation zone 12, a magnetic 
field that increased from 1.2 Oersted at the center of the zone to 4.0 Oersted in the vicinity of interior walls of 
the zone. The security system was operated at a frequency of 2,5 kHz. 

Each of strips 1-15 were twice passed through the security system interrogation zone parailei to the wails 
thereof. The strips were then flexed by imposing thereon 1.5 turns per 10 cm of length to produce a stressed 
condition and passed through the interrogation zone 1 2 under stress. The results of the example are tabulated 
below. 



40 



45 



50 



55 
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TABLE V 



10 



15 



20 



25 



30 



35 



Strip # 


Condition of material 


Activated alarm 


1 


before flexure 
during stress 


yes 
yes 


2 


before flexure 
during stress 


yes 
yes 


3 


before flexure 
during stress 


yes 
yes 


4 


before flexure 
during stress 


yes 
yes 


5 


before flexure 
during stress 


yes 
yes 


6 


before flexure 
during stress 


yes 
yes 


7 


before flexure 
during stress 


yes 
yes 


8 


before flexure 
during stress 


yes 
yes 


9 


before flexure 
during stress 


yes 
yes 


10 


before flexure 
during stress 


yes 
yes 


11 


before flexure 
during stress 


yes 
yes 


12 


before flexure 

Hitrinn <tr0«« 


yes 
yes 


13 


before flexure 
during stress 


yes 
yes 


14 


before flexure 
during stress 


yes 
no 


15 


before flexure 
during stress 


yes 
no 



Example II 

45 

In order to demonstrate quantitatively the signal retention capability of the amorphous antipilferage marker 
of the invention, elongated strips composed of ferromagnetic amorphous-materials were prepared. The strips 
were evaluated to determine their signal strength before and after flexure using a harmonic signal amplitude 
test apparatus 100. A schematic electrical diagram of the test apparatus 100 Is shown in Fig. 5. The apparatus 

so 100 had an oscillator generator 101 for generating a sinusoidal signal at a frequency of 2.5 KHz. Oscillator 
generator 101 drove a power amplifier 102 connected in series with an applied field coil 104. The current output 
of amplifier 102 was adjusted to produce a magnetic field of 1.0 Oersted within applied field coil 104. There 
was no applied d-c field, and the coll 104 was oriented perpendicular to the earth's magnetic field. Applied 
field coil 104 was constructed of 121 turns of closely wrapped. #14 AWG. insulated copper wire. Coil 104 had 

55 an inside diameter of 8 cm and was 45.7 cm long. Pick-up coil 112 was constructed of 50 turns of closely wrap- 
ped #26 AWG. insulated copper wire. Th coil 112 had an inside diameter of 5.0cm and was 5.0cm long. A 
sample marker 110 was placed in pick-up coil 112. which is coaxially disposed inside the applied field coil 104. 
The voltage generated by the pick up coil 112 was fed into a spectrum analyzer 114. The amplitude of harmonic 
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response by the sample marker 110 was measured with the spectrum analyzer 114 and indicated on a CRT 
The harmonic generation test apparatus 1 00 was used to test marker samples composed of materials iden- 
tif led in ExampI I. Each of the samples, numbered 1-5 in Example I was 10 cm long. The samples were placed 
inside pickup coil 112 and applied field coil 104 and the amplitud of the 25th harmonic for each sample 110 
was observed. Thereafter the samples were attached to helically shaped lucite forms twisted along their length 
to produce a stressed condition, and placed under stress in pickup coil 11 2 and applied field coil 104. as before 
to observe the amplitude of the 25th hanmonic produced thereby. The harmonic signal amplitude retention ca- 
pability of the samples is set forth below in Table VI. 



TABLE VI 
Signal/noise (db) of 2Sth harmonic* 





Sample 


Before 


Twist of 1/4 


Twist of 3/8 




twist 


turn/inch 


turn/inch 


15 


1 


5 


4 


3 




2 


12 


10 


9 




13 


8 


6 


5 


20 


14 


12 


0 


0 




15 


13 


3 


0 



^constant noise level 

25 

As shown by the data reported in Table VI, the samples connposed of amorphous, ferromagnetic material 
with near zera magnetostriction, applicant's claims retained 70% of their original harmonic amplitude during 
stress, whereas the amorphous ferromagnetic samples with larger magnetostriction retained less than 20% 
of the original harmonic amplitude after twisting. Bending stresses, caused by twisting, of greater than 10^ 
30 dynes/cm2 were enough to disable all but near zero magnetostriction targets. 



Claims 



For use in a magnetic theft detection system, a marker (16) adapted to generate magnetic fields at fre« 
quencies that are harmonically related to an incident magnetic field applied within an interrogation zon 
(12) and have selected tones that provide said marker (16) with signal identity, said marker comprising 
an elongated, ductile strip (18) of amorphous ferromagnetic material, characterized in that the amorphous 
ferromagnetic material has a value of magnetostriction ranging from +2xl0-6to -2xiO-«, and a B-H loop 
as square as possible; that a test strip of the material having length=10 cm. width=0.3 cm, and thickness 
35 ^m retains at least 70% of its original harmonic amplitude during stress imposed by twisting the strip 
1.5 turns; and that the material is a composition consisting essentially of the formula 

COaFebNicXdBeSif 

where X is at least one of Cr. Mo and Nb a-f are in atom percent and the following provisos are applicable: 
(i) when 14^(e+0^17. with 10^6^17 and 0^f^7. then 

(a) if 2^dS4, the values for a, b and c are grouped as follows, 

44<a<84 31<a<64 
O^bslO or lO^bsiS 
50 OSc^lO 10:ScS30 



(b) if 4^d^6. the values for a. b and c are grouped as follows, 

57<a<87 41<a<62 
55 O^b^lO or 10^b216 

OSc^lO 102SCS20 



(c) if 6^d^8, th values for a, b and c are grouped as follows, 

12 



35 1. 
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O^bSIO or 102bS14 
Osc^4 4^c^15 

(ii) when 17^(e+f)^20. with 12^e^20 and O^feS, then 

(a) if 0^d^2, the values for a. b and c are grouped as follows, 

56^8^83 30Sa263 
OsbsiO or losb^17 
O^cSIO 10^0^38 

(b) if 2^d^4. the values for a, b and c are grouped as follows, 

562as81 4lsa^61 
O^b^lO or 10:sb^15 
0:SC210 10:Sc<20 

(c) If 4^d^6. the values for a. b and c are grouped as follows, 

59^a^ S1^a^84 
OsbSIO or 10<bsi3 

(iii) when 20^(e+0^23, with 8^e^23 and 0^f^15, then 

(a) if 0^d^2. the values for a. b and c are grouped as follows, 

55^a!S78 40^a:£58 
O^bSlO or lO^b^lS 
0SCS10 10£C£20 

(b) if 2^d^4, the values for a. b and c are grouped as follows, 

57<a276 45^3^60 
O^b^lO or t0sb213 

(Iv) when 23^(e+f)^26. with 5^e^26 and 0^f^20, then 

(a) if 0^d^2, the values for a. b and c are grouped as follows, 

54^3^75 

O^b^lO 

(v) up to 6 atonn percent of the Ni and X component present being, optionally, replaced by Mn; and 

(vi) up to 2 atom percent of the combined B and Si present being, optionally, replaced by at least one 
of C. Ge and Al. 

A marker as recited in claim 1 . wherein the amorphous ferromagnetic material has a saturation induction 
of at least about 6 k Gauss. 

A marker as recited in claim 1 , wherein said composition has a curie temperature of at least about 150*'C. 

A marker as recited in claim 1, said marker having at least one magnetizable portion integral therewith, 
the magnetizable portion having coercivity higher than that of said amorphous material. 

A marker as recited in claim 4, wherein said magnetizable portion is adapted to be magnetized to bias 
said strip and thereby decrease the amplitude of the magnetic fields generated by said marker. 

A marker as recited in claim 4, wherein said magnetizable portion comprises a crystalline region of said 
material. 
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7. A marker as recited in claim 1 , said marker comprising a ribbon or foil. 

8. A marker as recited in claim 1 . said marker comprising a wire. 
5 9. A marker as recited in claim 1 , said marker comprising a sheet. 

10. A marker as recited in claims 7-9, comprising a solid solution of said amorphous ferromagnetic material. 

11. A marker as recited in claims 7-9, comprising an at least 50% glassy ferromagnetic alloy of such ductility 
10 as to permit flexing or bending without degradation of the signal identity thereof. 

12. A marker as recited in claim 11 . said marker comprising an at least 80% glassy ferromagnetic alloy of such 
ductility as to permit flexing or bending without degradation of the signal identity thereof. 

15 13. A marker as recited in claims 7-9, having at least one crystalline phase and at least one amorphous phase. 

14. A marker as recited in claim 13, said marker being adapted to be bent to a round radius, without fracture, 
as small as ten times the foil thickness thereof. 



20 1 5. A magnetic detection system (10) responsive to the presence of an article (1 9) within an interrogation zone 
(12). comprising: 

a) means for defining an interrogation zone; 

b) means (22. 24) for generating a magnetic field within said interrogation zone; 

c) a marker (16) secured to an article (19) appointed for passage through said interrogation zone (12), 
25 said marker being an elongated, ductile strip of amorphous ferromagnetic metal being capable of pro- 
ducing magnetic fields at frequencies which are harmonics of the frequency of an incident field; 

d) detecting means (20) for detecting magnetic field variations at selected tones of said harmonics pro- 
duced in the vicinity of the interrogation zone by the presence of the marker therewithin, said selected 
tones providing said marker with signal identity; 

30 characterized in that the marker Is as defined in claim 1. 



Patehtanspruche 



35 1, Anzeigeelement(16)furdie Verwendung in einem magnetischen Diebstahlentdeckungssystem, welches 
ausgetegt ist, um magnetlsche Felder mit Frequenzen zu erzeugen. die in harmonischer Beziehung zu 
einem einfallenden magnetischen Feld stehen, welches innerhalb einer Abfragezone (12) angelegt ist, 
und welche ausgewahlte Abstufungen haben. die das Anzeigeelement (16) mit einem Kennsignal verse- 
hen, wobei das Anzeigeelement einen langlichen. biegsamen Streifen (18) aus amorphem ferromagne- 

40 tischen Material aufweist. dadurch gekennzeichnet, daft das amorphe ferromagnetische Material einen 

Magnetostriktionswert im Bereich von + 2 x 10^ bis - 2 x 10-« sowie eine B-H-Schleife so quadratisch 
wie mdglich hat; daR ein Teststreifen des Materials, welcher eine Lange = 10 cm, eine Breite = 0.3 cm 
und eine Dicke von 35 jim hat, zumindest 70 % seiner ursprunglichen harmonischen Amplitude unter einer 
Spannung behSlt. welche durch verdrillen des Streifens auf 1.5 Windungen ausgeubt wird; und da& das 

45 Material eine Zusammensetzung ist, weiche im wesentlichen aus der Formel 

COaFebNicX^BeSif 

besteht. worin X zumindest eines der Elemente Cr. Mo und Nb Ist, a-f in Atom prozentenangegeben sind 
und die folgenden Bedingungen anwendbar sind: 

(i) wenn 14 ^ (e + f ) ^ 17. ist. mit 10 ^ e ^ 17 und 0 ^ f ^ 7, dann gilt: 
50 (a) wenn 2 ^ d ^ 4, sind die Werte fur a. b und cfolgenderma&en gruppiert 

44 £ a _< 84 31 £ a jC 64 

0 £ b £ 10 Oder 10 £ b £ 15 

0 £ c £ 10 10 £ c £ 30 

(b) wenn 4 ^ d € 6. sind die Werte fur a. b und c folgenderma(^en gruppiert 

14 
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57 £ a _< 87 oder 41 _< a <^ 62 

0 £ b _< 10 10 _< b £ 16 

s 0 _< c £ 10 10 _< c _< 20 

(c) wenn 6 S d S 8 ist, sind die Werte fur a. b und c folgendermaaen gruppiert 

,5 61 £ a £ 80 46 £ a £ 66 

0 £ b £ 10 Oder 10 _< b £ 14 

0£c_<4 4£c£l5 

15 (ii) wenn 17 ^ (e + f) - 20 ist mit 12 s e ^ 20 und 0 ^ f ^ 8. dann gilt: 

(a) wenn 0 ^ d ^ 2 ist, sind die Werte fur a, b und c folgendermaaen gruppiert 

58 £ a £ 83 30 jC a <^ 63 

20 0 £ b < 10 Oder 10 £ b £ 17 

0 < c < 10 10 < c < 38 



25 



30 



(b) wenn 2 ^ d ^ 4 ist. sind die Werte fur a. b und c folgendermaaen gruppiert 

56 £ a < 81 41 £ a £ 61 

0 £ b £ 10 Oder 10 £ b £ 15 

0 £ c £ 10 10 £ c £ 20 

(c) wenn 4 ^ d ^ 6 ist. sind die Werte fur a, b und c folgenderma&en gruppiert 

59 £ a £ 79 51 £ a £ 64 

0 £ b £ 10 Oder 10 £ b £ 13 

0£c£5 . 5£c£l0 

40 (iil) wenn 20 ^ (e + f) ^ 23 ist. mit 8 ^ e ^ 23 und 0 ^ f ^ 15. dann gilt 

(a) wenn 0 ^ d ^ 2 ist. sind die Werte fur a. b und c folgendermaRen gruppiert 

55 £ a £ 78 40 £ a £ 58 ' 

45 0 £ b £ 10 " Oder 10 £ b £ 15 

0 < c < 10 10 < c < 20 



35 



SO 



55 



(b) wenn 2 ^ d ^ 4 ist, sind die Werte fur a, b und c folgendermalien gruppiert 

57 £ a £ 76 45 £ a £ 60 

0 £ b £ 10 Oder 10 < b < 13 

0£c£6 6£c£l5 

(iv) w nn 23 ^ (e + f) ^ 26 ist, mit 5 ^ e ^ 26 und 0 ^ f ^ 20. dann gilt: 

(a) wenn 0 ^ d ^ 2 ist. sind die Werte fur a, b und c folgendermaaen gruppiert 

15 
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54 IS a ^ 75 
0 S b ^ 10 
0^c^8 

(v) wobej gegebenenfalls bis zu 6 Atomprozente der vorhandenen Ni- und X-Komponente durch Mn 
ersetzt sind; und wobei 

(vi) gegebenenfalls bis zu zwei Atomprozente des vorhandenen B und Si zusammen durch zumindest 
eines der Elemente C. Ge und Al ersetzt sind. 

Anzeigeelement nach Anspruch 1 , wobei das amorphe ferromagnetische Material eine Sdttigungsmagne- 
tisierung von mindestens etwa 6 kGauss (0,6 T) hat. 

Anzeigeelement nach Anspruch 1, wobei die Zusammensetzung eine Curietemperatur von mindestens 
etwa 150*^0 hat. 

Anzeigeelement nach Anspruch 1. wobei das Anzeigeelement zumindest einen magnetisierbaren At>- 
schnitt hat, der damit einstuckig ist, wobei der magnttsierbare Abschnitt eine Koerzitivkraf t hat, die gro&er 
ist als die des amorphe n Materials. 

Anzeigeelement nach Anspruch 4, wobei der magntisierbare Abschnitt so ausgelegt ist. da(l er magneti- 
siert werden kann. urn den Streifen vorzuspannen und dadurch die Amplitude der Magnetfetder, welche 
durch das Anzeigeelement erzeugt werden, zu erniedrigen. 

Anzeigeelement nach Anspruch 4. wobei der magnetisierbare Abschnitt einen kristallinen Bereich des Ma- 
terials aufweist. 

Anzeigeelement nach Anspruch 1. wobei das Anzeigeelement ein Band oder eine Folie aufweist. 

Anzeigeelement nach Anspruch 1. wobei des Anzeigeelement einen Draht aufweist. 

Anzeigeelement nach Anspruch 1, wobei das Anzeigeelement einen Bogen aufweist. 

Anzeigeelement nach Anspruch 7 bis 9 mit einer festen Losung des amorphen ferromagnetischen Mate- 
rials. 

Anzeigeelement nach Anspruch 7 bis 9 mit einer zumindest zu 50% amorphan fen-omagnetischen Legie- 
rung einer derartigen Duktilitat, die ein Biegen oder Krummen ohne Zerstdrung seines Kennsignals er- 
laubt. 

12. Anzeigeelement nach Anspruch 11, wobei das Anzeigeelement eine zumindest zu 80% amorphe, ferro- 
40 magnetische Legierung von derartiger Biegsamkeit aufweist, da& es ein Biegen oder Krummen ohne Zer- 
stdrung seines Kennsignals eriaubt. 

13. Anzeigeelement nach Anspruch 7 bis 9, welches zumindest eine kristalline Phase und zumindest eine 
amorphe Phase hat. 

45 

14. Anzeigeelement nach Anspruch 13, wobei des Anzeigeelement so ausgelegt ist, daR es ohne Bruch in 
einem Radius gekrummt werden kann, der so klein ist, wie das zehnfache der Foliendicke des Anzeige- 
elementes. 

so 15. Magnetisches Erfassungssystem (10), welches auf die Gegenwart eines Artikels 19 inner halb einer Ab- 
fragezone (12) anspricht, mit: 

a) einer Einrichtung, welche eine Abf ragezone festlegt; 

b) einer Einrichtung (22, 24) zum Erzeugen eines magnetischen Feldes innerhalb der Abf ragezone; 

c) einem Anzeigeelement (60), welches an einem Arti kel (19) befestlgt ist, der fur den Durchgang durch 
55 die Abf ragezone (12) bestimmt ist, wobei des Anzeigeelement ein langlicher, biegsamer Streifen aus 

amorph n ferromagnetischem Metall ist, welcher in der Lage ist, Magnetfelder bei Frequenzen zu er- 
zeugen. welche Harmonische der Frequenz ein s einfallenden F Ides sind; 

d) einer Erfassungseinrichtung (20) zum Erfassen von magnetischen Feldverinderungen bei ausge- 



5 

2. 

10 

3. 

15 4. 
5. 

20 

6. 

25 

7. 
8. 

30 9. 
10. 

35 11. 
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wihiten Stirken der Harmonischen. welche in der Nachbarschaf t der Abfragezone durch die Gegen- 
wart des Anzeigeelementes darin erzeugt werden, wobei die ausgewihiten Stdrken das Anzeigeele- 
ment mit einem Kennsignal versehen. 

dadurch gekennzeichnet. dad das Anzeigeelement nach Anspruch 1 def iniert ist. 



Revendicatlons 



1 . Pour {'utilisation dans un syst6me de d6tection magn^tique des vols, un marqueur (1 6) destind d produire 
des champs magn^tlques ^ des frequences qui sont Il6es de manl6re hamnonique d un champ magn6tique 
incident appliqu6 ^ rint6rieur d'une zone d'interrogation (12) et ont des tons s61ectionn6s qui fournissent 
au marqueur (16) une identity par signal, le marqueur 6tant constitu^ d'une bande (18) allongte, ductile, 
de mat6riau ferromagn6tique amorphe. caract^ris^ en ce que le mat6riau ferrcmagn^tique amorphe a une 
valeur de la magnetostriction comprise entre +2 x 1(h« et -2 x 10^ et une boucle B-H aussi carr6e que 
possible, en ce qu'une bande d'essai du mat6riau ayant une longueur de 10 cm. une largeur de 0,3 cm 
et une 6paisseur de 35 ^m. conserve au moins 70 % de Tamplitude originale de ses harmoniques pendant 
les contraintes impos^es par la torsion de la bande suivant 1 .5 tour, et en ce que le mat^riau a une compo- 
sition r^pondant essentieliement d la formule : 

COaFebNicX^jBoSif 

ou X est au moins Cr, Mo ou Nb. a-f sont des atomes en % et sous les reserves suivantes : 
(i) quand 14 ^ (e + 0 ^ 17, avec 10 ^ e S 17 et 0 ^ f ^ 7. alors 

(a) si 2 ^ d ^ 4. les valeurs pour a, b et c sont groupies comme suit : 



44 < a < 84 31 < a < 64 

O £ b < 10 ou lO £ b £ 18 

O < c < 10 10 < c < 30 

(b) Si 4 ^ d ^ 6. les vateurs pour a, b et c sont groupies comme suit : 

57 < a < 87 ou 41 £ a < 62 
O < b < 10 lO < b < 16 
O < c £ 10 lO £ c £ 20 

(c) Si 6 ^ d ^ 8, les valeurs pour a. b et c sont groupees comme suit : 

6l£a£ 80 46 £a£66 

O £ b £ 10 ou 10 £ b £ 14 

0£C£4 4£C£15 

(ii) Lorsque 1 7 ^ (e + f) ^ 20 avec 12 ^ e ^ 20 et 0 ^ f ^ 8, alors : 

(a) Si 0 ^ d ^ 2, les valeurs pour a, b et c sont groupees comme suit : 

58 £ a £ 83 30 £ a £ 63 
O £ b £ 10 ou 10 £ b £ 17 
O £ C £ 10 10 < C £ 38 

(b) Si 2 ^ d ^ 4, 1 s valeurs pour a, b et c sont groupies comme suit : 
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56 < a < 81 41 < a £ 61 • 
O < b < lO ou 10 < b £ 15 

O < c £ lO 10 £ c jC 20 

(c) Si 4 ^ d ^ 6. les valeurs pour a, b et c sont group6es comme suit : 

59 £ a < 79 51 < a £ 64 

O < b £ lO ou 10 £ b £ 13 

0£C£5 5£c£lO 

(ill) Lorsque 20 ^ (e + f) ^ 23, avec 8 ^ e ^ 23 et 0 ^ f ^ 15. alors 

(a) Si 0 ^ d ^ 2. les valeurs pour a. b et c sont groupies comme suit : 

55 £ a £ 78 40 £ a < 58 

O < b £ 10 ou lO £ b £ 15 

O £ c £ lO lO £ c £ 20 

(b) Si 2 ^ d ^ 4. les valeurs pour a, b et c sont groupies comme suit : 

57 £ a £ 76 45 £ a £ 60 
O £ b £ 10 ou 10 £ b £ 13 
0£C£6 6£c£l5 

(iv) Lorsque 23 ^ (e + 0 ^ 26. avec 5 ^ e ^ 26 et 0 ^ f ^ 20. alors 

(a) Si 0 ^ d ^ 2. les valeurs pour a, b et c sont groupies comme suit : 
54 ^ a ^ 75 
0 ^ b ^ 10 
0^c^8 

(v) jusqu'^ 6 atomes en % de Ni et le composant X pr6sent 6tant en option remplac6 par Mn; et 

(vi) jusqu'd 2 atomes en % de B et Si combines presents 6tant, en option, remplac6s par au moins 0. 
Ge ou Al. 

Marqueur selon la revendication 1. dans lequel le mat§riau fenromagn^tique amorphe a une induction de 
saturation d'au moins environ 8 k Gauss. 

Marqueur selon la revendication 1, dans lequel la composition d une temperature de Curie d'au moins 
environ 150*0. 

Marqueur selon la revendication 1. ce marqueur ayant au moins une partie almantable en une pi6ce avec 
lut. la partie aimantable ayant une force coercitive sup6rieure d celle du mat6riau amorphe. 

Marqueur selon la revendication 4, dans lequel la partie aimantable est destin^e ^ dtre aimant^e pour 
polariser la bande et par consequent diminuer Tamplitude des champs magn6tiques produits par le mar- 
queur. 

Marqueur selon la revendication 4, dans lequel la partie aimantable comprend une region cristalline dudit 
mat^riau. 

Marqueur selon la revendication 1, 1 marqueur comprenant un ruban ou un clinquant. 
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8. Marqueur selon la revendication 1, ce marqueur 6tant constitud d'un fil. 

9. Marqueur selon la revendication 1, ce marqueur 6tant constitud d'une feuille. 

10. Marqueur selon les revendications 7-9, comprenant une solution solide du mat6riau ferromagn6tique 
amorphe. 

11. Marqueur selon les revendications 7-9, comprenant un alliage ferromagn^tique au molns vitreux d 50%. 
ayant une ductility qui permet la flexion ou le cambrage sans degradation de son identity par signal. 

12. Marqueur selon la revendication 11. le marqueur comprenant un alliage ferromagn^tique vitreux k au 
molns 80%. et ayant une ductility qui permet la flexion ou le cambrage sans degradation de son identity 
par signal. 

1 3. Marqueur selon les revendications 7-9 ayant au moins une phase cristalline et au moins une phase amor- 
phe. 

14. Marqueur selon la revendication 1 3. le marqueur 6tant appel6 ^ Stre cambr6 sulvant un rayon rond, sans 
fracture, d'une valeur aussi faible que dix fois T^paisseur de son clinquant. 

15. Syst^me magn6tique de detection (10) r6pondant d la presence d'un article (19) a Tint^rieur d'une zone 
d'interrogation (12) comprenant: 

a) un moyen pour d6f inir une zone d'interrogation; 

(b) un moyen (22. 24) pour produire un champ magn6tique k rint6rieur de la zone d'interrogation; 

c) un marqueur (16) fix6 ^ un article (19) d6sign6 pour traverser la zone d'interrogation (12). le mar- 
queur 6tant une bande allong^e. ductile, d'un materiau ferromagn6tique amorphe capable de produire 
des champs magn6tiques d des frequences qui sont des harmoniques de la frequence d un champ in- 
cident; 

d) un moyen de detection (20) pour d6tecter les variations du champ magn^tique ^ des tons s6lection- 
n6s des harmoniques produits dans le voisinage de la zone d'interrogation par la presence du marqueur 
dans celle-ci. les tons selectionn6s fournissant au marqueur une identit6 par signal, 

caract6rise en ce que le marqueur est tel que d6f ini en revendication 1 . 
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